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ABSTRACT 

Broad areas of 

technical training in specific 
forces are examined in the firs 
include: traditional audiovisua 
programed instruction and instr 
use of computers. In the second 
use! in officer training of all 
described, and in the final sec 
future are presented- (SP) 



communications media used in 
occupational skills within the armed 
t part of this report. These areas 
1 media, television, the techniques of 
uctional systems development, and the 
part, the instructional technology 
kinds within the armed services is 
tion, implications and trends for the 



4 




sO 

- 4 - 

r^ 

tr\ 

O 

o 

Ui 



# 






U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

INSTRUCTIONAL TECHNOLOGY IN THE ARMED FORCES 
by Lt Colonel Howard B. Hitchens, Jr.* 



I . Technical Trair l ug 



The vast airo'unt of technical trainmj in specific oc- 
c%ational skills wi.thjn the amecl foirces is conducted to 
insure that adequate nunfoers of well-trai^ned persoL*jnel are 
availalDle to accomplish the tremendously coirplex job of defend- 
ing the nation. Any view of anted' forces training prograitis must 
be taken wi'lrh thitt in mind — tVie anted forces cortducri:. tra'i.nin.g cts 
a means to assut-c the accompli shittant of a specific mission. 



The use of cortmurAications media in military tecluiical 
train.t.ng ranges from such rudimentary tools as the challdx)ard 
to the very sophisticated conputer. Tliis repoii: discusses the 
follov7ing broad areas: 

a. tracUtional audiovisual media 

b. television 

c. the techniques of programmed learning and instructional- 
systems development 

d. tl'ie use of computers 



‘The scope of the use of trctdrltioncil audiovisual, media (films, 
audio tapes, slides, transparencies, etc.) is cUfficult to depict. 
Since World VJar II the militaj.'y services have depended greatly 




on such tools of commund-cations for their t.rad.ning prograrrs. As 
an example of the amount of effort and material that goes into 
training. Ft; Monmouth, New Jersey, produced more then 13,000. 
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transpar'encies for the overhead projector for use in its training 



.'’•*At the time this report was written (January 196.9) Lt. Col. Hitchens 
was professor of instructional communications at the United States 
Air Force Academy. He is now executive director of the Department of 
Audiovisual Instruction, National Education Association, 
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program in a reoant academic year. In a recent year, Lac’cland 
Mr Force PJase produced r;o3:e than 1,500 training devd.oes of 
all kinds, aiid Keesler Mr Force Base produced 4,000 graphics 
(flip-charts, posters, etc.) The inventory in Gcidi of the 
armed forces of sut:h comnunication dev.i:ces as overhead pro- 
jectors, 35 mi'a slide projectors, and the like, rmins into the 
millions of dollairs. These devices cu:e used, nut only in the 
fomocil training conducted by Continental AriTy Cormiand, 7\ir 
Training Conmand, and the Naval Schools Coninaiid, but also in 
on-the-job and fo}.low-up training on shj.pboard in the Navy and 
the various operational sites in the 7\nny and Air Force. 

A typical nulitary classroom is equipped v/ith at least one 
wall of chahhoard, a projector screen, and an overhead projector 
(see illustration, page tliree) . Generally, equipment for the 
projection of 2 by 2 slides and 16 mm motion pictures and a 
coirplete array of visxial materials are avai-labi.e on request. 

Each of tlie services has an instructor-development program, 
which includes fonial pre-service training for the military 
instructor. This training may be conducted at one central school 
facility (for exanple, the J^eademic Instructors' Course j.s re- 
quired of each Mr Force RITC instructor) or an individual 
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base~or~unit*-lGvel coiurse. Without exception, training in 

• r • 

the use of tl'ieae conventiona]. AV tools and rraterials is a re~ 
qitLred part of tlie course. Ecich of tlie services has a systeiri 
of certifying the competence of tlie graduating instructor, 
usual.ly by issuing him an AV equipiient operator's license. 
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Television 



Television 



j.B no l.oncjer a new rnacUu-n of instructj.on v;ithin 



the military servJ.ces. The Navy and the Arny e^cperirrented with 
the use of television for various trai.ning purposes as early as 



1949. The and Navy traini.ng establishment, or civilian 

instituti-ons under contract with Department of Defense, pioneered 



research in tlie instructional uses of tei.evision. It vr>uld be 
nice to rf'port that the television applj.catD.ons to training in 
the armed forces have been very carefully selected. Such is not 



the case. 

The developiTBnt of televi.sion has evolved in the same manner 
within the military services as it has within tlie civilian sector. 
Its introduction into training has occurred for reasons that range 
from seehj.ng solutions to various training needs, to satisfying 
the felt needs of responsible individuals in tlie training process. 
Ebr instance, the very large television distribution system V7hich 
serves US Army’s Continental Army Command (CONARC) was introduced 
to adiieve staidardization and nere effective training methods in 
the technical training of Army enlisted n^n. There are presently 
r egional televisi.on production centers within CONARC which 
annual^ produce 1500 selected segments of courses on video tape 
for distribution to training prograras at 26 CONARC posts. The 
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largest distribution system consj.sts of ^ chcame3.s used in 
training at Fort GDrdon, Georgia. Over 200,000 programs are 
transmitted annu ally on th is closed circu i t educati o nal tele- 
visi-o n sys tem .1.n dir ect sup port of USCONAIC training . An 
added benefit to Arrry tra.i.ning is derived from the CONARC. 

TV System in the increased prodixution of low-cost ArriTy-v/ide 
training films (l'Y69— 150 reels) using television tediniqiJBS 
and transferred to 16irm kinescope fiM. 

Currer :ly the most exploited television capability is 
the providing of self-confro 2 itation for students in instructor 
training. Hie small portable teJ.evi.sion record-and-pJ.ciyback 
units provide a very paverful means of alJ.owing a person "to 
see himself as otliers see him." 

The Icirge television producti.on systeiiB have usually been 

♦ 

established to provi.de experiences for the milita.ry classroom 
viii-ch could not be provided in any other way. For example, the 
bringing of a "real, timo" missile firing from Cape Kennedy into 
the classrooms at Radstone Arsenal, Alabama, was not possible 
before teJ-evision. Since 1959 the tele\dsion production facility 
at Bedstone Arsenal has graven into one of the larger production 
centers in the Army. Similarly, the Air Force's lowry Air Force 
Base introduced television into its techni cal training program 
in 1958, and it has since ewlved into a large multi-faceted 
television production facility. 



6 



ParL of tliG early evolution of television was to exploit 
its rcipid recx)3"ct.ng lilies — even Jjefore the advent of 

videotape. In the Icite 1950 's the Arny Pd.ctorial Center 
deve],oped a tedinique of rndci.ng qui.cl; release films using 
kinescope facili.ties. Tliis use of televis.i,on capa3:)ilitj,es con- 
tinues to the present day^ allowing rapid production of audio- 
vd.sual programming through the television medd.um. In 1959, an 
entire course in Basic Ed.ectronics was produced on an experimental 



basis at Lovzry Ad.r Force Base. After deironstrating its effective- 
ness for technical training, tlie recorded mterials v;ere trans- 
ferred from videotape to film and distributed to other Air Force 
teclmical training centers as films. 

At present, the Arrry, Navy, and Air force employ te3evision 
extensively for training. Typical uses of television include: 

1. Pecording of dangerous or otheimse inaccessib3.e phenomena 
for playback in the classroom. 

2 . The demonstration of manipulative tasks. 

3. Introductory lectures on subjects ranging from teclmical 
to non-technical. 

4. Enlargement or image magnification for demonstration 



purposes . 

5 . The aforeii^ntioned instructor training. 

ft 
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The aclmlnistoring of tests live through tlie television m2dimi 
has been acconpli.sbed in several instances. Also, some use 
of the teJeivision rredium has been made to lecid st’udents lock- 
step through prograinued sequences. 

One of tlie most unusual and innovative uses of television 
is the Navy's PLAT System (Pilot Landing Aid-Television) . 

Television camaras and recorders on aircraft carriers monitor 
and record every aircraft D.anding. This enc\lDles the pilot and 
his supervisor to replay every detail of the laiding — a superb 
tool for performance irfp2X)vement. 

'In assessing each of the separate services' role in the use 
of this nBdiurci, it seems that the Army has consistently played a 
hd.gh 3 y dominant role in the development:, of teD.evision for j^nstruction. 
MDst of the early research and e>qperimentcition ttiat vzas accompli.shed 
was done either within the Army or under its auspices. 
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Prograrc n rsd I/sarning 

The prograifiTed J.earning iroveiir:>n(; vzith.in the Arired Forces 
got its biggest boost v/ithin the Air Force ^ ai'id not quite by 
accident. Soon after its inception in 1947, the Air Force 
exerted a si.gnificant effort in hiuran factors research; it 
assernbled a large nuriloer of highly skilled educational psy- 
chologists in disjpersed research lalooratories located at each 
of its training centers. Such people as Gagne, Lumsdaine, 

Cror7der, Evans, Hontne, and Glaser (all prominent behavioral 
psychologists today) worked in these laboratori.es. Much of 
their best thinking cind irony of their greatest contributions 
to the prograrared learning iroverrient canie during their tenure in 
tl'ie Air Force. Uafo3:tunate3.y, these research and development 
laboratories were eliminated and the trainijig research reduced 
in 1958. 

In 1961 the Air Force's Air Training Command (ATC) introduced 
the concepts of prpgrainred learning into its technical training 
programs , The use of these techni.ques inwlve i systamatic 
ev^uation of the entire training process. As a part of this 
effort, ATC established Instructional System De'velopn.'ent Teams 
at each of its technical training centers. These teaios analyzed 
entire training segrents and restructured courses in programred 
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form. Thj.s effort evol.ved into the Instructiona]. Systems 
concept whidi all three arn-ed services presently ernploy. 

Table IV depi.cts the conmnonD-y agreed upon steps in systems 
analysis which the Ajriiy, Navy and Ai-r Force use at this time. 

Table IV ’ 

INSINUCTIONAL SYSTEM DEVE]:jOPM\T STEPS 

1. Collect job data and analyze. 

2. State training objectives. 

. 3. Design: Content, Method, ^dia. 

4 . Construct course . 

: 5. Field Test (Includes evaluation).. . ■ 

6. Inpleirent. 



Although the first course used for experimentation in each 
service’s innovative surge v/as Basic Electronics, the courses in 
technical training which nov; ernploy prograiined instruction run the 
gamut from Electrical Theory, applied Aerodynamics, Mathematics, 
Physiology, i/fechanical Principles through various specific pro- 
cedural tasks and such mundane subjects as first-aid. In a few 
instances the programed materials are used as the sole vehicle 
to accoiTplish the training. Virtually all of the programed 

10 .‘ 
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matera.als at tl'iis time are in te>±ual form. 

The grov7th in the use of prograred instruction (PI) in the 
Air Force is depicted in Figure 1. A2.tliough a steady grwth in 
its use is sho/?n, PI has not heen the pcuiacea for training tliat 
the early entlms lasts predicted. 

One of the most effective applications of programed learning 
has been in the school p3:ogram of the Arrrry Security Agency at Ft 
Devens, Massachusetts. The systeraatic analysis that v/as made of 
jobs and tasks in the field resulted in significant dicuiges in 
training and in the MilitcU.'y Occupational Specialties (MDS) 
descriptions. Ihe training managers at Ft Deveiis succeeded in 
changing ttie IDS descriptions based on tiieir findings during the 
task analysis. 

Currently the Departn'’ent of the Amy has initiated a five 

« 

year program in a].l USCOMARC sdiools and arrcy training centers 
to redesign eidsting MOS producing courses, functioned, couirses, 
career courses and Aroy Subject Schedules, based on technirjues 
of systematic analysis. 

The Menphis Navy Air Training Center has introduced programed 
instruction rather extensively. Twenty-five courses use some 
programed instruction materials. As of Fall, 1968, 411 PI 
booklets were in use; an additional 33 weie completed and ready 
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for use. Trainj.ng raanagers at the Mcsntphis ']?rciining Center have 

. V 

reduced training time by toventy-oight percent after intaroducing 
PI and hcive saved 235 rpan years in 1968 alone, Tcible V depicts 
son^a statistical data which was accumulated at I-feiphis. Ihe 
costs sha^zn seem to agree wi.th those costs and savihgs which liave 
been publicized by experimenters in civii.ian institutions and 
industri.al training. In tlie Naval Schools Oomiiand, symbol leam-' 
ing has been programed for el.ectronic maintenance trai.ning, and; 
as a result; has ncved out of the classroom to "homevzork". 

1 

Table V 

, PROGRAMED INSTRUCTION DATA 

\ . , ' Naval Air Technical Training Coimtmd 



AriDunt of programed ijistruction time savings - 43% 

Anount of picgramed instruction required' to save one contact hour - 
2 1/2 hours 

Cost of producing one hour of P. I. - $278 (direct labor) 

Cost of producing 2 1/2 hours - 2 1/2 x$278=$695 
Mrman 3rd class hourly pay rate = $1.36 

Nuitber of student outputs required to amortize 2 1/2 hours P. I. 
in one year: = $695 ~ $1.36 = 511 

Quarterly rate of production, 60 programmers = 78 conventional hours 
' Programer manhours per instructional hour - 78 
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Similar devalopirents in ttie usg of programad instruction 
have occurred v/ithin the At Fort Rucker, Alabama, t].ie 

United States Am^ Avicvtion School redesigned the entixe Helicopter 
Instrument Flight Coiurse by converting cicadomic instruction to 
programed format and adapting the teclm-ique of prograrred,, self- 
paced instruction to tJie flight and synidietic flight training. 

This redesign resulted in a significcuit reduction in course length. 
The Primary Helicopter School, Fort Vfolters, Texas programed the 
entire portion of the primary helicopter course . In bo'th instances, 
programed materials carry tlie entire instructional load. At Ft 
Sam Houston’s Medical Field Service School, approximately 300 
contact hours contain sone use of prograrad instruction materials. 
In the Anmy’s Signal School at Ft Monmouth, New Jersey, 44 courses 
out of a total of 158 courses are using progranied instruction. 

The San Diego Naval Training Center initiated a three week 
programers course in order to develop programing talent within the 
Navy. By Fall 1968 ten prograrmars had been produoed— -and efforts 
in one school had resulted in tenty-four compieted programs; 
eight more v/ere in production; and seventy-five course hoars had 
been replaced by tlie completed programed instruction packages. 

The school in which this effort was couched was also re-writing all 
of its course objectives. 
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The best characberization of the effects of progra;T:>ecl 
instruction throuyhout tbie 7\rTred Forces wan stated by the 
educatioricil ad\d.sor to the Sam Dj.ego Serv:Lce School CoiiYnandant , 

"PI has caused a 'cleansing' of the curriculiTO. " He rceant that 
the systematic analysis of training needs and procedures indiiced 

f 

by programed 3.oarning metliods V7as very healthfiiL. All of those 
personnel in Armed Forces Training contacted by tlie investigator 
were generaJJ.y enthusiastic about the potential, if not daiirDnstrated 
effects of prograraed instructiori in rnalcing milita?.'y training mere 
productive. The general tiire saving of thirty percent is typical 
of military experience. 

The most sa.gnificant problem with tlie introduction of programed 
instruction has been the fact that its use gcnera3.1y means the 3.oss 
of the "3.ock-step" schedulj,ng and control of students whi.ch is 
normal in military training. As a result, it is difficult for the 
personnel system to acoomTodcite itself to iiaregulcir production of 
skilled graduates from training courses. As indicated above, the 
Ft. Devens experience of re-v/riting job descriptions (a combined ‘ 
effort by the trainers and personnel managers) demonstrated a tene- 
ficial procedure that can be useful throughout the Armed Forces. 



One effect that can be attributed to the introduction of the 



systeiTG analysis technique to rnlljtary training programs heis been 
a fresh look at the v/ay in whidi convent! ona]. iredia aiB employed. 
Navy and Mr Force hecidquarters staffs both j.ndicated tJiat the 



development of slidc/tape instructional packages has made a 
significant contribution to their training prograras. The skills 



involved in Navy pilot proficiency lend theiuye3.ves to this technique. 
In fact, these sound slide packages, prepcired by civi].i.an contract 
firms, are extensively used in Naval avi.ation. Keesler MB has 



also introduced a large number of s3.ide tape/ packages. 

The EDEX (corcmercia]. naiB, from educational excel, lence) 
Multi-ttidia Controlled System has been employed in driver training 
in both the Ajmiy and Mr Force. The heart of the system, the pro- 
gramming conso].e, permits the instrucb’.onal programmer to carefully 
control the sequence of visual and ai-ditory stimuli to which tlie 

students are exposed. The systeim is a "closed loop" in that student 

* 

responder stations are integrated into it and determn.ne tlie direction 
that the program moves in each instance. Again, the Armed Forces 
have used this sysbem to satisfy a specific training need — driver 
education leading to tlie safe operation of motor vehicles. The Mr 



Force plans to introduce tliis system v/ith a pacJcaged driver 
education course (all tlie necessary soft-vare in adcb‘.tion to 
the hardv/are) at most of its bases v/hich have Icirge personnel 
popula.t5.ons , IV 70 years of feasibility stir35.es have demonstrated 
that tli5.s system will, in fact, sign5,ficant3.y reduoe motor vehicle 
accidents. ' . 

In DecemJxjr 1968 'the lliited States tory Infan-fry School, 

Fort Banning, co)np3.eted a six months operat5.onal report on the 
effectiveness of tlie EDEX Instructional Systems. Ihe recomTBndati-ons 
contained in this report will be used as a basis for the possible 
extension of EDEX witliin the OONARC school system. 

A similar evaluation is l^eing conducted by the Air Force under 
the aegis of the Inspector General's office. Finally, the use of 
the device for training is being exp].o333d by other govemrtental 
agencies, such as the Internal Ravenue Serv5.ee, with Air Force 
assistance. 




Uses of the Conjputer 

As in tho casG of the Mr Force's idontlfi.cation \\iith. the. 



development of instructional systeius ajid progrcmored learning, 

and the Army's identifj.cation v/ith Uie developiiBnt of television 

» 

for instruction, tl'ie Navy seems to have the priiiutry thrust for 
the deve.lopment of corfputer uses for training in the Jmred fbrces.. 
^tost of the credi.t for this image goes to the major research and 
development projects being accompli.shed at the U. S. Naval Acadeny, 
but several, other activities within the Navy are using caiputers 
within the general training context. 

Computer ^ I>lanaged Instruction' attempts to e>ploit the computer's 
ability to handle largo anounts of data. A practical developirant 
of this mode is occurring at the Naval Air To clinical Training 
Center, J^fenphis. Here the computer manages students' programs 
through carefully structured learning ' situations . Besides 
managing, the computer teaches the student in the tutorial mode 
and exposes hijm to individual audioMsual devices and programmed 
instruction boo]d.ets. The eiTployn'ent of this training concept 
has tlie potential, for large, immediate payoff since this center 
has a student population of 40,000 per year (14,000 at one time) . 

Although the Navy seems to have captured the leadership at 
the moment, all three servi.ces have been interested in the 
development of tlie computer witlii.n the context of the men'-machine 
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interface for yaars—Kpncifj.ra3J.y for training. Some activities 
within tJio Army and the Air lerce have poronii.se of great effective- 
ness. The tiitoodal irodci is being used v/ithin the Army at Foi± 
Monmouth, New Jersey, Basic Blectronics training has been 



conducted on an e5^aero.mental basis to deteomine cost effectiveness 



of CM. The initial study resulted in no s.ignificant differences 



in student achievement, but did achieve a tiire 



saving of eleven 



percent. The researchers concluded that if a tv^enty percent saving 
of course time could ]xi made, CM would be cost ef.eecti.ve. 



The Army's Quartennaster School has under developnoent the 
simulation of real i.ife logisti.cal sitmtions on the computer. 

At Fort Benning, Georgia, the Army's Infantry School uses on line 
terminals v;ith gairdng information in order to teach strategy and 
tactics. A long-range Autoiiatic Data Processing SysteiiB (ADPS) 
Master Plan for the USOONABG schoo3.s system has been developed 
to satisfy its schools' academic and administrative mission. 

This p.lan is open ended to permit revision as necessary to insure 
that it stays in harmony with computer technology development in 
the school academic and adrniriistrative fields. 

The Air Force .is conducting a project aimed at exploiting the 
computer to teach tlie skills necessary to operate it. This project 
is associated with the massive bi:^ of so-called Phase II Computers 
(Burroughs 3500s) for use throughout tlie Air Force. The development 



of softv/cire for this pxoject is mder contract to Systeins 
Developrront Corpo;i:ation. 

An earla.er project for the Mr Dc'-fonse Coninancl v/as the 
devclopifont of a coivipiitor capdaility to hand.le tlxe presentati.on 
of trcdning sequences to train operators of the BUIC (Backup 
Interceptor Control) air defense system. Tlxi.s effort V7as 
accoi-(p!l.ished by contract with By s tents Development Corporation a.nd 
was eminent3.y successful. The Buirroughs 3500 Operator Training 
Project is a refinement of this earlier effo^rt. 

The longest conta.nuous project for the deyelopnejit of 
computer use in educcition is Project PLATO at the University of 
Illinois. Tlris project has been funded repeatedly by all tbree 
services, and has provided a great deal of basic information 
concerning computers. 

■ Tlie most effective use of the computer to control student 
responses noted by this investigator v/as at the Army's security 
school. Here a dedi.cated CDC Computer i.s employed to present 
both rtorse code information and typewriter keyboard displays to 
develop a simo-oltaneous ability to the students to type Morse 
code responses. The classroom in which this training takes place 
is equipped to acooniTodate approxinotely thirty students at in- 
dividual carrels. Tliis project is in the advanced development 
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staga ajid has processed irore than 400 students quite success- ’ 
fully. Bie project Konacjer' cited the follaving advantages: 

a. The conputer based code trainer provides for individual 
differences in tenas of quantity, quality, and rate. ' 

b. The teacher can discriininate between typing errors and 
perceptual errors. 

c. The cognitive perception rate of the student is stored 
and easily handled by the coiiputer. 
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Simulation 



One sphere of training cictivity i.n which the military is 
distinctly different from civdJ.ian education is in the use of 
simulati.on: provj.dj.ng a student trcdning emdrorraent sutdlar 

•CO the actual operations the student is learning v/ill occur. 

An obvious exaiaple was the developnBnt of the Linlc Trainer to 
support pilot training during Vforld War II; the Link. Trainer, 
improved since World War II, is still V7ith us. Many no re 
sophisticated simulators have been developed and used since theit 
time. Most expensive simu].ators are normally associated witli 
weapon systems (aircraft, missiles, sulemrines, space vehicles) 
and are usually provj.ded by the contracbor at the time tliat the 
system is perfected and delivered. It is difficult to determine 
the exact number of simulators of all kinds that the Armed 
Forces presently employs . However ,• i.n Navy avd.ation training 
srpport alone there are presently some 215 major simulators in 
use and approximately 2,000 smaller portable simulato,rs. 

In the Navy, simulators are controlled and provided by the 
Navy Training Device Center. This is a centra3.ized activity which 
has not only the logistical and distributive job, but also the 
research and development responsibility in support of Navy training. 
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Incidentally, the Amy Traj-iiing estaJ^lishnient inaJces considerable 
use of the Navy Training Device Center's capabilities to xnanu-^ 
facture and distribute various devices for Any training. Tlie 
Air Ibrce generally manages its major training simulators vzithin 
the Air Training Command, and dees not depend on the Navy Training 
Device Center. 

One interesting attempt to simulate the operational environ- 
nent is the "captive helicopter" used in Any aviation training 
at Eh. Rtacker, Alabaima. In this instance, a light helicopter was 
linked mechanically to a, fixed ground control apparatus and was 
found to be a very useful V7ay of accoreplishing sonie flight maneuver 
training for Amy aviation student helicopter pilots. 

Simulators are used a great deal' in the development of crev7 
skills such as pilot and air crev7, submarine crew, deck crev7, tank 
crew and other perfomiance skills in all three services. An entire 
ship has been reconstructed on land at Treasure Island for training 
in fire control procedures by the Naval Schools Command. Also a 
odnpletely free floating ship's hull is used to train damage control 
technicians in errergency shoring of the ship's hu3.1 and structure 
during emergencies. In the latter case, a failure by the trainees 
results in a soaking as the hull taJees on more water — a very practical 
simulator. 
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The discussion of sijriulabors V70uld not ie oDiT[p].ete \'/ithout 
some mention of the use of the digital coniputer for tliis purpose. 
Some work is being acoonTplished in the area of matheraatJ.cal repre- 
sentation of physical phenomena and allovdng students to mani- 
pulate tMs data in a conputer interface. 



I 



( 

f 

K 



( 

[ 



o 

ERIC 



II. Pre- commissioning and Professional Training 

♦ 

% 

Introd uction. 

The Anred Forces aonduct ediica.t.ion and training solely to 

4 . 

satisfy tlie need for effective manpower to support the nation's 
defense. Therefore, they consider education and training as a 
sit)"system witliin the personnel structure. The Anred Services 
have fonred similar organizations for satisf^dng their education 
and training needs: tlie Naval Schools Coirraand, the Oontinental 

Anry Oonuand, and the Air Trai.ning Command. Although these 
training commands are thought to be the only centralized train- 
ing functions in each service, that is, in fact, not true. The 
problerfiof interface between the education and training activity 
and its "custori'er" activity is very mudi in evidence in tlie Anmed 
Ibrces. Pbr example: the Air Force's Air Training Coinroand (ATC) 

treiins jet engine mechanics to a specific level of competence. 

To date, it is rare for the Strategic Air Command, Tactical Ai_r 
Comrand, or Air Defense Command to employ the product of the 
technical schools of ATC without significant trcinsitional or 
on-the-job training (OJT) . Both the Amy and Navy confront 
similar problems in their technical training; traini.ng is con- 
ducted at all levels of organization, in efforts that range from 
veiy informal to highly fomtial degree-grcinting schools. 













Recipients of pze'-ca'nuissioning, graduate, and professiona3. 

training are gGnsral.ly officers, and tlie tedTni'cal training student 

popiil,ation is iir)st3.y enlisted personne.1. While this distinction 

is not absolutely c3.car-cut, the investigator iriabes it in order 

to organize his observations. Tliin rronograph (first of three) 

« # 

describes the instructional tec:hnology in officer training of all 
kinds within tlie rni3.itary services. 
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Pre-Conm is sionl ng Train,ing 

Within the Antved Forays tlie tv 7 o largest facilities for 
developriBnt of Conmlssioned Officers are the Reserve Officer 
Training Corps programs of tJ.ie Army, Navy, and Air Force, and 
the three Service Academies. (I am told the Army's Officer 
Candidate Schools produce more officers than West Point.') The 
’service academies (Navy at Amiapolis, Atity S-t West Point, and 
Air Force in Colorado) are accredited undergraduate' academic 
institutions. They are very sirniJ.ar to civilian colleges in their- 
curriculum developriBn-t and iranageroent; they are dissJ,milaj: in that 
their curricula tend to be more product oriented tlian the normal 
liberal arts college. All three institutions have developed the 
uses of traditional instructional technology in paralle]. with the 
gro^^^th of technology in American education. In fact/ several 
tedhnologi-cal innovations have originated within tliese service 
institutions . For exan^le , the first use of the chalkboard in an 
A'fierican college was at West Point. At present, such traditional 
audiovisual iredia as -the overhead projector, slide projector, motion 
picture, and language laboratory are thoroughly integrated into the 
instructional process in eacii of these institutions. Table I prov5.des 
a comparison listing of the nuitiloers of fi3.ms and other conventional, 
audiovisual ecpijipnBnt and nnterials presently in use at each of the 
academies. 
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TABIE I 



AV EQUIPMFjNT AND MTSEK L I^JuS AT TIDD SERVICE ACA PFJMTES 

USNA USMA USAH’A 



16 Him Fi-lms in Li.brary 

16 mm lybtion Picture Projectors 

35 mm Slide Projectors 

35 rcm Slides in use 

Overhead Projectors 

Film strips in Library . 

Film strip projectors 
Audi.o Tape Pecorders 
Audio Tapes in Library 
Video Tape Recordsirs 
Video Tapes in Library 
Opaque Projector 
TV Receivers/Monitors 
TV Large Screen Projectors 



3310 


940 


2825 


187 


60 ■ 


96 


79 


81 


126 


2000 


26,169 


13,280 


244 


290 


280 


* 


* 


450 


12 


■ 28 


32 


106 


75 


130 


11,613 


3,100 


803 


.4 


7 


8 


250 


670 


300 


52 


13 


30 


26 


375 


150 


* 


3 


2 



*Not availcible 
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All tlie se.x\n.ces have acx^epted idio overheed projector as a 
basic instructional clevia:>.. This device, in particular:, vzas in- 
vented several, yecirs ago by the Navy's Training Devices Center 
to serve the military instructors' need to face tiieir students 
vzhile presenting i.nfornation. Since its initiation into mi.litary 
training, it has become a].mDst as conYronplace as the dialk]x)ard. 

^ie academies reflect thi.s sai'oe pattern of using the ove.rhead pro- 
jector in nearly every c.lassroom. For instance, tiie Air Faroe 
Academy p.rovides 280 overhead projectors to serve approximate].y 
300 teaching stations. 

The notion picture is used a great deal for inst motion. 

From Table I , the e>ctent of use can be general.ly gauged on the 
basis of nuters of film cuid projector holdings at each institution. 

Similarly, 35 mm slides and audio tapes are an integral part 

« 

of the instructional process. The production of these photographic 
slides mins into the thousands each year. Audio tapes, while 
prinorily consumed in suppo.rt of the language laboratory , are used 
for such other purposes as recording of student and instructor 
presentations and providing recorded musical and dramatic selections 
in Vcirious classes. 

The nsvzer. media — television, programmed learning, and computers 
are each being used and/or experimented v/ith in the academies. The 
Naval Academy is attempting to develop a brealctiirough in tlie uses 
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of. the conputer fo3: learning. In a "Mal.ti~Iv5edia'' project which 
is fmded a.n part by the U. S. Office of Education, a systanatic 
structuring of the locimj.ng process has been undertaken. Uader 
oontTcictual arrangenonts , cort'imercial firms are developing tiiree 
complete undergarciduate courses: Economics — SterlJ.ng Institute; 

Physics~'-No/7 York Instj.tute of TectuioJogy; Management Psy ecology 
Wes tinghouse Learning Corxx)ration . 

Also at the Naval Academy, a tutorial mode experiirent in 
computer assisted instruction (CM) is under way. ihe courses 
being developed for CAl are Ihermodynamics , Electrical Science, 

Modern Physics and Beisic Russian. At the moment, one c3.assroom 
with twelve fully equipped terminals is in use, (see illustratjon, 
page seven) with an additional classroom having eighteen termi,nals 
to be provided this academe year. Finally, at Annapolis, tlie use 

4 0 

* * 

of the conputer in the problem-solving mode is being exploited witli 
seventeen teletype terminals to support eleven courses. Ten of 
these terminals are clustered in a classroorm— the other seven are 
located conveniently for faculty and staff use in problem solving 
and course developn'ent. 

The complexion of training in corputer sciences at both West 
Point cind the Air Force Academy” is similar. Both institutions are 
concerned v/ith the question, "Wh.at does a commissioned officer need 
to knov/ alDOut the computer sciences to serve his country successfully 
for tiie next 35 yeai:s?" West Point provides for both the learning 
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of coir^outer l.angua^es and the ipanipu3,ation of eXectronj.cs hard- 
V 7 are in tiie curriciiluin. 'Jhe Mr Force Accidemy treats these two 
aspects of corrputoj: scienoes, but vzith nost eiiphasis on 3,anguages 
and less errphasi.s on student interaction v/ith ha^rdw^e. 

The introductj.on of pro^rarrajed learning into the curricula 
of the service academes has been sIqac Generally, programred 
learning has been used to satisfy renTedi.al needs with the cadets 
and midshipmen, e.g. remedial progrcmis in basic English, Mathematics, 
and Map Reciding. The Mr Force Academy mails both Engl.ish and 
Mathematics programaed texts to entering students to conplete 
before their arrival.. It found this technique improved the verbal 
and mathematical skiD.ls of entering students who were weak in these 
areas. The Ncival Academy and the Air Force Academy have prograimied 
some out~of~class, or hoirev 7 ork, activities in such subjects as 
Financial ManagenBiit, Place Identification in Geography, Operations 
Research, Electronics of tfeapons Systems, ^d Principles of Physics. 

The use of television wittdn the Academies has para].leled 
that of civilian institutions in the past ten years. All three 
institutions are still exploring the medium with the hope of soma 
significant breakthroughs in its use. Eev7 conplete courses are 
being taught through the medium. Generally its ability to enlarge 
■- -and reduce visual phenanena and provide everyone a front-ra^ seat 
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at deiiDnstrations bant. fits 



riTQst students. The Air Force Academy 
introduced the instructor-centered conojpt of TV program- production 
(letting the teacher manipulate a3.1 of the audiovisual inputs into 



a television program by himself) in 1S61. This innovation led to 
such devices as tlie Arcpex Video TTainer, a self-oontai.ned, portalsle 
TV record and play-back uni.t. Television usage at the Naval Academy 
has undergone late development in tlie Naval Science Deparbnent and 
is only nov7 beginning to enjoy wide-spread use. 



The language lal.)oratoi:y is tlie only identifiable effort to give 
students access to informcition in a dial-access or remote-access 



mode. Even hare students generally use the 3.aboratory only under 
the direct control of a live instructor. The Departments rarely 
make the laboratories available to the students outside scheduled 
classroom periods . 

Some innovations in facility design are in process. The nr)bi3.ity 
of the Teletype tenminal is being exploited to provide cadets V 7 ith 
relatively fle>dble access to the conputer programs at V7est Point. 

At the Naval Acaderry, the Multi-I-fedJ.a and CAI projects are evolving 
new.ly designed learning carrels (see illustration, page seven) . At 
the Air Force Academy, the need for more flexibility of scheduling 
caused tiie design of some internediate-sized rooms (76 seats) when 
the new acadeimic facilities were constructed. The ardiitect dubbed 
these rooms "lectinars" (for lecture-seminar, see illustration, page 
ten) . ■ 
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The issues cind trends wliich seem pDre’^^al.ent at the service 
academies are the same ones occurring at civilian colleges and 
universities : 

1. llie indivd-duald.zation of instruction is recognized as 
desirable. Hov/ever, tradition mitigates against the breakdoMi 

of the very favorab3.e student-instructor ratio (less than 20 to 1) , 
which prevails at tlie accidemies. Because it i.s felt that control 
of the intellectual, social, and character development of these 
offioer- leaders must remain in the hands of professional officer- 
teachers, tlie surrendering of tine instructor's prerogatives is 
difficult to accoirplish. Obviously, increasing the use of machines 
and iredia seems at cross purposes with tliis human management of 
learning. 

2. Standardization of instruction would seem to be enhanced 
by more use of the communication madia. The issue at the Academies 
is not standardization, but the proper balance between the enploy- 
itient of media and the human teacher to continue satisfying the 
requirenents of the accrediting agencies. The academies must main- • 
tain a balance beb.veen becoming "trade schools" and keepj.ng enough 
of a general education thrust to the curriculum to ensure that the 
degrees whi.ch they grant are recognized and have transfer value. 

3. The keeping of the curriculun^ itself and its implementation 
as a dynamic process is very trrportant. The rapid rate of 
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technologiccil change in v;Gciponry and cill tiie app.lied sciences 
does have a sigaificant effect on the suOastance of tiiese iinder- 
graduate curricula, dhis, coupled V7ith the changing technology," 
of instruction,, tends to keep the programs of the academes dyiicanic. 

4. The probleirs encountered in the enployment of technology 
in tlie service academies, as in civiliai institutions, are generally 
"people probleirs'’. Som hyi;otlietical questions, attributed to 
mili.tary professors as v/ell as their civi.lian colleagues, illustrcite 
the problem: "Will the use of technology^ enliance iry academi image?" 

"How will irg colleagues in civilian education view rra if my department 
has less instructors than theirs?" "Isn't this tedinology a de- 
humanizing influence on np students?" 

The largest source of commissi.oned officers in all three services 
is the Reserve Officers Training Corps program. Detacliments of active 
duty military personnel from the appropriate servi.ces conduct in- 
struction in more than 400 undergraduate civilian instituti.ons . 

Because this instructional progiram i.s errbedded in a civilian in- 
stitution, it generally tends to take on the rrethodologicaJ. conplexicn 
of its host. Instmactional teclinology is employed generally to ensure 
standardi.zation of instruction and, hopefully, learning across the 
several hundred detachnents. Tlie primary curricular tool is textual 
itaterials developed very carefully in each branch of the service throu*^ 
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the course devolopiiBnt and lesson planning process. Prescribing 
appropriate motion pictures and otlier training aids in each hour’s 
lesson plan achiovas sono standardization. Generally,, the logistical 



probleirs of suppox'ting geographically separated aaid nunorous detach- 
riBnts have inhibited the budgeting for and developing of newer media. 
Ihere are exceptions. For instance, one of the initial courses 
developed aid adapted for TV instruction at the _ Pennsylvania State 
l^iversity in the im.d-50's v/as the basic POTC Course. Again, the 
operat-Jon of ROTC instruction tends to imitate j.ts host institution. 

In general, however, the amount of instru.ctional technology 
er(ployed aind the soplrLsticated level of use is far in excess of that 
eitployed in the typical civilian college. This is true not onl^' at 
the POTC detacJinents around the country, but particuloi:ly in the 



three acadard.es. 



Graduat e a nd }?ro fess i onal T3: ai ni.ng 
De gree Tra 5. ning *■ 

Ihe Armed Forces conduct a nuiiJcer of hd-gh-level . oororses , 
often at the graducite 3evel, primarily for tlieir offd.cers' pro- 
fessional deve3.opment. These courses sometimes lead to graduate 
degrees and in irD3:e than half of the cases, although not aiired 
toward a degree, are essential for continued deve,lopment of the 
officers. The military institutj.ons priroarily concerned v7itJi 
degree programs are the NavaJ. Post Graduate Schoo3. at Monterey, 
Ccilifomia, and the Aj.r Force Institute of Teclmology (AFIT) at 
Wright-Patterson Air Force Base, Ohio, a sub-unit of the Ai.r 
University. The Naval Post Graduate Sdiool is accredi'ted to grant 
BS, MS and PhD Degrees. AFIT grants Masters and Doctoral degrees. 

In addition both of these military institutions n\anage degree 
programs with several civilian ^colleges, and universities around the 
country to assist in filling the need for officer education. In 
recent years, the total program of the Air Force, Navy, and Airc^ 
(which does not have an "in-house" accredited graduate school) 
graduated approximthly 2,000 students per year. The Naval Post 
Graduate School in 1967-1968 granted the follaving degrees: 252 

BS Degrees, 323 MS Efegrees, and 3 PhDs. 
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The Navy and Mr Iiorce resident graduate schools lean 
•heavily on oon'imunication media to accoiiplish instruction. These 
media range from overhead transparencies through more sophisticated 
photographiLc products, prograrnaisd materials, television, and computers 
Cliaracteristic of both resident programs is their use of tele- 




experienced instructor to confront himself recorded on video tape) 
and di.stributing pre-recorded, lectures by sulDject matter experts to 
students so that they may have the benefit of the best teachers the 
school has to offer. 

The concept of use of televi^sion at the Naval Post Graduate 
School includes a consi.derable ariDunt of decentralization of equip- 
ment. Pacili.ties are provided for image enlargement in engineering 
and scientific classrooms, visual menitoring of hazardous experiments 
and getting at physical phenomena not readily seen otlierwise. 

Two distinctive dev'eloprents at the Post Graduate School are 
(a) the use of video taped presentations of guest lecturers to pre- 
cede a live teDelecture and (b) the introduction of the "curricular 
officer" concept. The curricular officer concept arose from the 
fact that the Post C^aduate School faculty, primarily civilian, 
faces the problem of keeping its training relevant, i.e., meeting 
the needs of Naval operations. To assure that the training is 
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relevant and approp?:iate , a procedure of using officers v7lio have 
.been trained md have serv^'id in the professional skill v/i.thi.n 
tlie Navy retU3.Ti for a tour cit I-tonterey and translate the field's 



needs into 'Idle acadenii.c program. 

f 

Both ins'bituti.ons hcive rather exo'tic laboratory equipment. 

For instance, the Engineering Sciences ciuxicalum of AiriT uses 
a vzorking sca3.e model of a 20 ft. wind tunnel, capable of producing 
velocities in excess of 300 niLles par hour. 

Ihe Air Foi:ce Institute of Technology has a project under vzay 
to sinufLate the decision-rnalcing processes necessaary in the Civil 
Engineering progra'a v/ithin the Air Force. This alDility 1:c siutiilate 
such a complex process has only become possible vzith the advent of 
the large capaolty digital coirputers presently availalDle. 

Non Degree Training 

.Turning no^z to the non-degree professional training area, it 
can be seen in Table II that professional military training takes 
place at seven possibi.e levels. The approximate rank and years 
of service of the typical officer attendi.ng school at a given level 
•is indicated in Table III. As an individual progresses through the 
seven levels of education he finds that the selectivity becoimes 
nr>re competitive aid that fevzer persons attend the higher level 
scliools. For instance, less than fifty percent of the active duty 









TABLF 4 IX 

PROPFSSIONi^J^ MIT,ITA1-^ EDUCATION PKCGRA'-S 
OF T}IG A1'«D SERViailS 



Level 


Arav 


Navy 


Marine 

Corps 


Coast 

Guard 


Air 

Force 


1 


(CornL-nissioning Prograirs, i.e. 


academies , 


ROTC, OCS, and so 


on) 


2 

• 


Branch 

Schools 

(Orientation 

Course) 


Surface SuJDinci- 
rine cind Flying 
Schools . 

Officer Special 
Schools 


Basic 

School 


Naval 
. Schools 


Pilot-Navi- 
gator, and Special- 
ty-Training Program.? 
of Air Training 
ComnBnd 


3 


• * 

Branch 

Schools 

(Career 

Course) 


Naval Post 

Gra.drate 

School 


Junior 

School 


Naval ’ 
Schools 


Air University; 
Squ.adron 
Officer 
School 


( . ~ 

') 

4* 


Am^ Cora~ 
mand and 
General 
Staff CoD.lege 


CoiTioiand and 
Staff Course 
(Naval War 
College) 


Senior 

School 


Other Service 
Comticind 
and Staff 
Schools 


Air University; 
Command and 
Staff College 


5 


Army Wa.r 
College 


Naval Warfare 
Course (Naval 
War College) 


Other 
Service ^ 
Colleges 


0 m 

other 

War Service War 
Colleges 


Air University; 
Air V7ar College 


6 


National War 
College; 
Industrial 
College of 
the Armed 
Ebrces 


Same 


Same 


■ Same 


Same 


7 


NATO 

Defense 

Col].ege 


• 

Same 


Same 


Same 


Same 



*Between the fourth and fifth level s^cified nunbers of officers attend the Arrred 
Ebroes Staff College at Norfolk, Virginia. 
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TABLE ill 

. IEWJ:>S of professional FP:LITARY EDUSIiTIpN 





Leyal Progrem^ 


lilquivalent Rank 
Average Officer ' ' ’ 


AppfoxJjtiate 
Years of Service 


1. 


CoirimissioniD.g prograrns 


Cadet 


0 


2. 


Initial-trai,ning programs 


Second Lientemant 


1 


3. 


Career-training programs 


Captain 


5 


4. 


Oomiaand and staff colleges 


ly^jor 


12 


5. 


Senior service colleges 


Lieutenant Co3.onel 

^ ^ m 


19 


6. 


National and joint colleges Colonel 


22 


7. 


CoiTbined col3.ege (NATO) 


Colonel 


22 
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officers in the Mr Force graduate from the Squadron Officers 
Schoo]. (level three) ; less than 700 officers attend the schools 
in levels six and seven out of approxiiiicitely 700,000 officers in 
tlie military servia^-s. 

The roethods of instruction 5.n these professional schools 
range from highly indivi-dued-ized independent study (px-iiiiari^-y 
in the preparation of reports and pax^ers, langxaage study, and 
rearling iirprovement labs) to large lectures given live or over 
televisa.on. As indicated earlier, these schools use a great deal 
of trc\di-tional auliovisual media: slides and transparencies, 

irotion pictures, and , three dimensional models 'or mock-uxDS. 

Listed in Table IV is a summary of mterials produced by the 



Audio-Visual Center at Maxwell Air Force Base for a recent year: 



TABLE IV 



2" X 2" slides 
3 1/4" X 4" slides 
16 mm micro fi]ja (frames) 

35 mm microfilm (fraires) 
Photostats 

Transparencies (8" x 10") 

Transparencies (7" x 7") 

Charts, Posters, Graphics, 

Illustrations 

TV special visuals 

Displays 

Magnetic Tapes 

Models and mock-ups 

Tapes 

Video tapes 



165.000 

15.000 

567.000 

600.000 

17.000 

2.500 
200 

Maps 22,400 

1.500 

1,200 

25 

850 (hours) 
25 

1,000 

100 



Tv 70 forraal courses conducbed V7ithi.n the general realm of 
professional, military tra.ining deserve special notice. The first 
of these is a one V/celv indoctrination into the uses of. television 
for corrmnni cation v/hich is conducted at Pedstone Arsenal, Alabama, 
for middl.e-managerrent officers of all tlie services. This course 
is highly mediated, using tlie technique of embedding the briefer 
in a carefully structured sequence of audiovisual events. In this 
technique the briefer works with television displays, live dramatj.c 
skits by other instructor personnel, and multi-n-edl-a presentations 
on a wide screen. The course's purpose is to interest Commanders 
and military mana.gers in the. use of television for solving their 
problems; cind it is quite successful if the enthusiasm of attendees 
is the measuiB of that success. 

The other course intended to cnhcince the professional ability 
.of instructors in the Air Force, is the A^caderaic Instructor Course 
conducted at Air University, Maxv/ell Air ibree Base, A3.abama. The 
course is six weeks long, carefully orgai-'.ized, and enphasizes student 
peribn-nance; it develops an appreciation for tlie ability to use botli 
the traditional audiovisual media and television for instruction. 
Though television has been used there for several years in instructor 
training, it is interesting to note that very little of the core 
instruction is accoiiplished through the television medium. In the 



cjontext of this course, television is used as just another axsdio- 

visual tool to provi.de a self-oonf.rontation and crj,tiqui.ng capaiDility 
' 1 
for the instructors in training. 

ProgramiTTid instruction is in use in the p3X)fessional prograirs, 
but generally only as textual niater.1.al to be coirpleted outside of 
formal c3-assroom periods. Pare3.y, if at all, is a programred text 
used to carry tlie rimin body of info.rmation to students in the class- 
room. Such p3:ogrciras as the Princj.ples of Test Construction and Grading, 
as well as PERT techniques and other l.lnguistic or procedural skills 
have been found ar(BnalDle to progranining. The use of p.rogjramnBd 
itHterials in officer training throughout the auxed forces is much 
less than i.n the larger teclinical school system V7hich deals with 
tedinical knavledge and motor skills. 
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III. Opinion, Trends, and Outlook 
Tor'' ttt'g^ulure'^ 
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Trends 

QTi 0 public tends to view military trariiing activities as 

5. ' ’ . . * * . ' * * " , ' ’ 

extremely affluent and on the cutting edge of innovati.on and 
develop'aental activities, particular3.y witli regard to technologi.cal 
applications to training. And it is true that the rcd.litciry services 

• V 

oipend great quantities of money to insure that their personnel are 
acfequately trained. This, perhaps more tlian any otlier fact, character- 
izes ini.litary training achivities. 

• « ♦ . ’ 

Tne most significant trend in military training seems to be 
tlxe more careful specification of training. This is being ac- 
oomplished systematiccd.ly an.d, perhaps, grew out of the task analysis 
originally introduoad in the programed beaming tedmiques . The 
AriT^^ labels this kind of activity "functional context tram.ing." 

This imeais tliat only tiiose specific skills necessary to make the 
person capable of performing qui.te e>^licit tasks should be pro- 
vided in the technical trainirig schools. Por instance, research 
within the TUmy's Hurren Besources Research Office (HumRRO) has 
demons traced that a traditional basic electronics course is not 
necessary in tlie overall curricuaum for an electrical maintenance 
technician. In fact, tiie Armry Signal School has a careTully desiejned 
project under way to develop a Coinron Basic Electronics Training Cour; 

(OOBET) . Soae work with the functional context notion at Reds-tone 
Arsenal is aidijig tliis effort. Also, the Army has reduced the Missile 
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jvsteras Maintenance Technlcicin course fax)m 19 v/aelcs to 12 _v?eeJcs 
through the course tightening 'which results from such analyses. 

A second signif5.Ccint trend is -to einploy media in sn even rnore 
■ systematic fashion in mlitary training. Mii.itary trcdners, in- 
creasi.ngly recognize the need for a strategy to use in managing^ 

• tlie technologic ai. tools of corrmuni. cation . It is hoped ^thcxt thg 
major research effort of Army's Hu'nmO Project IMiPA^T will contri- 



bute .more evidence to facilitate tl'iis t3:end. 

The trend toward indivi.duaUzation of the learning process 
has been for saae tinr) in the military. Implementing that 

• <’• % ■ t , •. 

* . 4 • • ,*• »■ • ■ » • • 

concept presents soire difficulties, A classic example is assigning 
personnei. to KP who ccmplete a fourteen V7eek course in t'.’elve weeks 
tlirough the use of indivi.dually paced programed instruction because 
"■there's no ctlier vzay to handle theni". In spD.'te of. such difficuimes 
the use. of programed learning has become nearly routine mtldn the 
services— similar, for instance, to the use of a lesson plan. 

' , ■ Developments in both the general technology of v7eaponry ^d 

itHchine^ of defense , and the technolO'gy of training will have an 
impact on "the posture of militairy education and training in^ the 
future. An exaiple of subtle tedlmological change is "the decreasing 
reguiremeht for radi,orren to kno^/r ^fc)rse Code more sophisti.catpd en- 
coding hardv/are permits secure \cice communication. As undersea 
oploraticn increases and Am.e.rica begins landing flight crews on 
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the and beyond, the defense posture must change » Oust as the 

Mercury space flight project developed concentrated food v;hich 
has become civailable i.n the supcermarket, future space ventures 
v/ill profoundly effect our military postu:ce. E^en tliough v/e sa'ns-- 
■ tin:BS leeDleva that v/e engage in sorre human activities because our 
technology mlces them possible, mlitary technology must continue 
to improve, riilitary trai.ni.ng will conti.nue to de]_:ond \pon the best 
eiTipirical research results available and V'/ill reraain in the forefront 
as a complete technology of instruction evolves. ’ . 




Future 



No dirpcuyfaion of rredia and te.chnology is oornp].ete without 
som 2 n'lentiori of future plans and applications » The future errip3.oy~ 
rrent of traditional, audiovisual media seeims to be evolving wi'tlian 
the systeiris development concept — approaches to training will beconie 
more systematijsed in the services o •' • 

■ • • Presently the Navy is developing totli slida/tape instructional 
pad^ages aiid Sirm ca.rtridge films for follow-on skill training for 
use of personnel aboard ship. A skilled training socialist does 
not need to administer tliese packages. Conplete "hov 7 to do it" 
packages for various jobs are being developed for circulation 
throughout the fleet in this form. The Air Force also has slide/ 
tape packages under devaloprtent for use in a "library" fashion on- 
the-job and hsi3 extended this technique to undergraduate pilot 
training for the day-to-day task of maintaining proficiency in 
certain skills. 

Although television has becorre a readily accepted nridiiua for 
railitciry instruction, many of the training managers expressed seme 
dissatisfaction with the v/ay it has been employed. As an exarnpj.e 
of the kind of .development taking place, the Navy is oonduct.ing 
a technical development project to reassess the role of TV in 
training. This project looks at television systernat5.cally as a 



medium for: 



I 



a. whole procesfi 3ecirning (ccirr^ang the entire instructional 



message throngli the te3,e'V3.sion nvediUia) 
b„ supplementary learning 

« 

• • 

c. singi.e concept learning • . 

do self-instruction 

6o remedial instruction . • ■ . , 

f . p3a3senting drill exercises 

ITie Air lt»rce applies portelcle televi sion recordi.ng equiprcent' 



to the problems of undergraduate pilot traini.ng, recording the 
cxxjkpit environment and the pilot's perceptions outside the cock- 
pit during various trvoining maneuvers, Train.ing personnel hope 



that using such recorded expeidences in the ground classroom will 
facilitate the student’s actual perfornmnce in the ai.ro Television’s 
ability to record visual im-iges easi..ly and p3-ay then back immediately 
excites tlie experimenters, and is being exploited more and moreo 
The greatest problem which deters trai.ners frcmi using the 
computer more extensively is not the availability of hardware or 
money; it is instead the difficulty of acconmedating the student to 
the imehinery. Many of the researchers in all three services ex- 
pressed the need for a more natural language for the computer user, 

A great deal of the research taking place in various civilian in- 
stitutions with comiputer assisted instruction addresses itself to the 
development of more powerful and simpler computer l.anguages. 
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Additiona.lly , tlrie- Anracl R)rcx?.s 3.ook at the ooniputer not so rauoh 

as a devioa for direct teaching as for a device to cissist 

» ♦ 

instructi.onol decision maters and to mate them more efficient, 

Vor excufipl.e , the computer managed instruction project v^hich is nov; 
underwciy at tlie Naval Air Technical Training Center has exactly 
that thrust. In tiiis developiient project^ the computer V7ill only 
manipii!.cite student data aaid he].p guide the student’s seqiienoe of 

'leeiming activities; the student's primary leeiming activities will 

0 

come tluough interface with various otiier iiore traditional airlio- 
visual iredia (slides, audio tcipes, films, etCo). ’ ; 

The major Tumy computer research project is the Human Besources 
Research Office Project IMPACT — a five-year, advanced development 
project designed to produce three outcomes: 

... ' • • , j 

1 . A prototype corrputer- administered instruction (CAI) system 
which the Army can put into operation; 

2. Several CAI programs of instruction dealing V7ith different 

kinds of subject-matter of critical imjcortanoe to the Amy; and 

.3, A decision model of the instructiona]. process — a set of 
• "• • 

rules for deciding precisely v/hich learning materials to present next 
to a particular' student based on his porsonal characteristics, his 
previous "learning history," and scientifically established principles 
of learning and teaching. 

The project, funded at 4.3 million dollars, is aimed at a very 
systematic evolutionary approach to organizing education and training 
within the Anry, 
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Opinion . • 

What Is there in mi.litciry education and training that the 

civilian education sector can use? Are lessons to be learned? 

* 

Are specific techniques applicable? 

It is "beyond the scope of" thi.s paper to list specific tech- 
niques or melia'ods V7hidi hcive Ixsen proven in the military and can 
be used by tlie rest of American education « IIov 7 aver, some genera], 
principles can be cited and some useful, observations can be made. 

It must be axmi'serrbered that milritary education and trciining relates 
directly to the ability of the defense estcblishment to accomplish 
its mi.ssion. If the tedmician lacks the ski3.1 to mainta.m . tire 
oonputer, thcit electronic marvel V7ill not performo 

lOr the above reason the Department 'of Dafense expends great 

I 

sums of rroney to insure tiiat skil.led personnel are avai].alDle v;hen 

needed. • , 

On the other hand, the problcmis V 7 ithin military education and 
training are general.ly the sarre sort of probletis that plague civi].ian 
education. An "establishmant" comes into being, V7ith all its conser- 
vatism and resistance to improvement which tliat sonetines odious term\ 
implies. On an individual basis, paople themselves tend to become 
bureaucratic and resistant to change. Innovation, V7here it occurs, 

• depends a great deal on tire "climate" created by the leaders and 
managers of training , . . 
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The roiXiA'ary cstablishirent knov/fj i.ts niission — it therefore can 
design the training process with a great deal, raore specifi city 
than can ci.vi.lian education* With this reali-r cation, the trend is 
clearly estchli.shed tov7ard even ivore systematic des.i.gn to insure 
the desired training outoan-es^ Systems engineering’ is no 'longer 
app3.ied just to tlie development of hardvs’are or v?eapons systeroso 
The techniques of systems engineering are being^ applied to the 
instructional process and mudi needed Instructional design techni.ques 



are evolving. Military training activiti.es are beginning to package 
segmsnts of oaurses for the training consurero Significantl.y, 
mili.tary trainers are re-exaimining tlie traditional audio/ visual 



communication ri^dia v/ith the hope of developing some strateg y for 
their ejnployrrent in the structional process* 



. 'Another factor which differentiates military from civilian 
education is that the provision of a complete spectrum of audio- 
visual srpport for the instructor has becane tradi.tional since 
'World War II in the military services* Although the military in- 
structor must operate certain pieces of audiovisual equipment, he 
has not produced the projectual materials, films, etc* that are used, 
with this equipment. The fact that audiovisual, support is traditional 
in military training has pitoduced some very sophisticated training 
aids; working models, cut-av/ays, mock-ups, and other devices which 
aid tile demonstration of concepts, processes, and procedures, are a 



t 
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Tionml part of the spectru'‘n of support for the roilitarcy tnstriptpr. 

* • 

Th5.s is clear].y differeni: from ttie supjx;rb provided for the normal 

pub].ic school tocicher (she often uses the janitor's talents) . 

# 

Teacher training is clearly different .in the Armed Forces. 

The instructor training courses conducted at all levels of training 
are organised around the rati.ona].e of "nainimun theory, raa'tamum 

performiance , " and tliese courses effectively develop shilled pre- 
' * . * 
senters of information, this, despite tire fact that military in- 
structors cire generally "doers", not professional teacherso 

The constant re-examunation of the total, training process has 
given rise to some signifi.cant changes i.n the training materials. 
Textual materi.a3.s have been found v/anting i.n itmny instances. Only 
recently, since the advent of Project J.00,000, did the Navy realize 
that its basic Blue Jacket Manual was unreadable at the reading level 



of entering enli.sted rren. The manual has been re-written. In like 
vein, the Air Force's dependance on "contractor provided" technical 
manuals as texts for maintenance training has corre under scrutiny » 
Ma.intenance manuals are being restructured to make them more usable 
in training and in perforraing maintenance on the jobo 

The military services use the teclmiques of simulation a great 
c^al in 'the teadung of psycliorrotor skills. Much of what we know 
about skill training has been contributed by them, Research 
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findings of sirjh act5.viti.es as tlie Human Pesoarccs Hesearcii. Office, 
0f5:ice of Naval Rcsecirdi, and the 'Air Force’s llmian . I^souroes La3x)ratory 
do contribute to the steadi.ly developing body of knov;ledge about learii'- 
ing processes. Tills information should be roa.de more availalile to 
responsib3.e researchers and educati.onal practitioners in the entire 

country. . . . : 

The .peop}.e v?ho are concerned with the introduction and locuiage- 
ittent of instructioricii. technology v/i thin the military services are 
general3.y quite enthusiastic about its potential eind tlie realities 
of its use. This enthusiasm very often beclouds the real stcite of 
the art, in civil! cin education, the enthusiasts are frO.1 of plans 
eind programs that are not quite in being; however, the military 
education and training est.ablishrent tciken in general is using 
instructional tedinology v/ith the saoB degree of sophistication and 
naivete as the ciyili.an sector. • 

To summarize, the most iirportant aspects of the uses of 
techno3.ogy for education and training within the am^d services are : 
a. There is a direct relationship of training outcones to the 
accomplishment of the military mission which causes more ca.refu3. 

■ specification -of learning objectives and training procedure.So 

■ b. G 3 >risi.derably more deliberate design of the instructional 
process seems to be evident in the military than in civilian education o 
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c. Complete media svppojrb of the instructional process is 



trad:l.t.iona]. * 

d, Coiupetence in the use of hardware and other ii'istructional 
mteria3.s is very ranch a part of the i.nstructor trcdning which 
takes p].aco cit all 3.evels vzithin the mi3.itary training establistiment . 

e. The' individ'ua3.izal".ion of learning is being imp3.enented in 
tlie raili-tary despite its inherent difficulties in the hi,gh3.y 
structiu'ed nrilitary training enviroinent . Programed learning packages 
which enciblo student paced comp3etion are in rather extensive useo 
Jtost of the thrust here is to enai’)le the person to learn wM3.e on 



the joby not in a school setting. 

f , Sjjaulation is used extensively to develop psychornotor skill 
learning. A great variety of sirnulators are emp3.oyed, raiging from 
siinple to very sq^histicated e3.ec Ironic devices » 

■g. Mi.lit.ary training managers continual3.y expressed the need 
for more efficient information exchange between ttie civilian and 
military sectoirs, and between the researchers and the practitioners 
in the use of instructional tectlpology. 
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